frequently leads to intestinal distention from pooling of fluids and gases proximal to the obstruction (13) . In 1933, Herrin and Meek (10) observed that distention of an intestinal loop by a water-filled balloon led to secretion of fluid into the lumen. Others have shown that obstruction of the intestine is followed by a decline in the net rate of water and electrolyte absorption from the lumen ( 12) . Still today it remains unclear whether the fluid flow observed with distention results from enhanced secretion ( lo), decline in absorption, or transudation resulting from mucosal damage.
Extrinsic denervation of the small intestine has been reported to have no effect (3, 10) on intestinal secretion in response to distention.
In the present study, the problem was reinvestigated using extrinsically denervated Thiry-Vella loops of intestine in dogs. The relationship between distention volume and rate of fluid transfer was studied. The effect of rholinergic blocking drugs on the response was also studied, and clearance of plasma protein into the loops before, during, and following distention was determined. (Fig. 5) . When the loops were distended with a ZO-ml volume, intraluminal pressure fell from 255 =t 25 cmHzO to 80 AI 15 cmH20 over the 45-min test period. Eighty-five percent of the pressure fall occurred in the first 10 min of distention.
Neither atropine nor hexamethonium chanP;ed these pressure-time relationships (data not shown). c Plasmu protein leakage. Plasma protein leakage (milliliters cleared) into the loops increased slightly (Fig. 6 ) during and following the distention with 20 ml. This was attributable to an increased volume of juice with no significant change in concentration of radioactivity. Volumes of plasma cleared before, during, and after distention accounted for less than 15 % of the loop outputs.
Jejunal secretz'on during ileul d2stenljon. Fluid output of denervated jejunum did not increase when the denervated ileum was distended with ZO-ml volumes (Table 2) .
Electrolyte concentrations in ileul secretions. Electrolyte concentrations in ileal secretions (Table 3) Vella loops of rat jejunum, the mucosa atrophies, 10~s its ability to absorb glucose, and shows a decrease in specific activities of mucosal enzymes (5) over a period of 6-10 wk following construction of the loops. Whether such changes also develop in Thiry-Vella loops of dog intestine is not known; however, older work has indicated that electrolyte fluxes do not change significantly with time in Thiry loops of dog intestine studied over periods of years (1). Since we did not measure the water and electrolyte absorptive capacity of these loops, we do not know whether this capacity changed as the result of chronic loop infection or mucosal atrophy with time. Nevertheless, in all cases the effects of distention were compared to control responses observed throughout the course of the st,udy. Neither basal secretion rates nor secretory responses to ZO-ml distentions significantly changed over a period of 2-24 wk following surgery. We attempted to denervate the loops by transecting all visible nerve fibers in the mesentery. It is possible that this technique did not produce complete extrinsic denervation. The procedure was undert,aken as a matter of convenience because in studies preliminary to the present experiments CAREN, MEYER, AND GROSSMAN we observed that distention of innervated loops invariably lytic (denervation) secretion" to cease (4, 6). Basal secretory made the dogs salivate, retch, and exhibit apparent discomrates from our extrinsically denervated loops were of the fort. In those dogs secretory responses to distention before same magnitude as basal secretory rates reported by others denervation were unchanged when the dogs were restudied from innervated canine Thiry-Vella loops (4, 11). Although 2 wk or more after the loops were denervated at a second atropine (and hexamethonium) diminished basal secretory operation; yet the dogs no longer retched or became excited rates from these denervated loops and atropine likewise during distentions, an observation previously made by reduces "paralytic secretion" (4), a similar effect of atropine Herrin and Meek (10) . All studies were commenced at least on basal secretion has been previously demonstrated in in-2 wk after surgery, an ample period of time to allow "paranervated canine Thiry-Vella loops (11). In these experiments two types of flow rate responses were seen as the result of small-bowel distention : 1) increased flow during the distention and/or mechanical contact and for the 0.5 h following the distention (contemporary response); and 2) no increase in flow rate during distention but sustained increased output for 2 h or more following distention (sustained response). The former response was seen as the result of physical contact of the mucosa with the uninflated distention apparatus or as the result of distention with small volumes (4-l 5 ml) associated with very small increases in intraluminal pressure. This response could be abolished with either atropine or hexamethonium, an observation which suggests, but does not prove, that the response was mediated by intrinsic neural reflexes. We believe the first type of response resulted from contact stimulation of the mucosal surface which has long been known to stimulate secretion from the small-bowel mucosa (4) and colonic mucosa (2). In the latter organ, such secretion resulting from contact stimulation apparently is not abolished by extrinsic denervation of the bowel but is abolished by atropine (2). The second type of response (that is, sustained increase in flow following distention) was seen when distending volumes were large and the intraluminal pressure was high. We believe this second type of response resulted from actual distention of the bowel (as evidenced by significant rises in intraluminal pressure) rather than mechanical contact alone. The large differences between initial and final pressure indicate bowel wall accommodation during distention. Hexamethonium reduced the fluid transfer response without changing the intraluminal time-pressure course. Plasma protein clearance studies indicated that only a fraction of this response resulted from plasma leakage into the loops. Even during the periods of increased output, the percentage of plasma in the intestinal juice remained constant (approximately 12 "r,).
The exact mechanism(s) that produced secretion after distention with larger volumes cannot be deduced from our experiments.
We measured only net secretion into the loops, and therefore, could not differentiate between increased secretion and decreased absorption (9) . While plasma protein clearance values indicated that secretion did not arise from exudation of plasma into the loops as the result of capillary or lymphatic injury, increased vascular engorgement in the bowel wall following distention could have resulted in increased tissue pressures and filtration of extracellular fluid into the loops (8, 15) . Somewhat against this possibility were the potassium and bicarbonate concentrations in the secreted juice (Table  3) which differed from normal serum values and remained constant throughout the course of the distention experiments, suggesting the juice secreted was ileal secretion rather than a filtered transudate of plasma (9) . It is also possible that the high intraluminal pressures developed during the 20-and 30-ml distentions
